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EFF'!X::TS OF TIMBER HARVESTING ON THE LAG TIME OF A CASPAR CREDC WATERSHED. . . 
A STUDY IN PROGRESS 

Karen D. Hardison!! 

Caspar ,Creek, located on Jackson Demonstration State Forest, has been the

subject of an on-going paired watershed study since 1962. Streamflow, precipita­

tion, and sediment data have been continuously collected in a cooperative project

between the California Department of Forestry and the Pacific Southwest Forest and

Range Experiment Station/Redwood Sciences Lab.


The North Fork and South Fork watersheds of Caspar Creek <1,225 and 1,047 
acres, respectively) were monitored for a calibration period of five years before 
a road network was constructed in the South Fork watershed in 1967. The watershed 
was selectively logged during 1971-1973. Tractor yardingmethodswere used to 
remove the predominantly second-growth redwood and old-growth Douglas-fir. The 
North Fork watershed was not logged. Post-treatment data collection has continued 
to the present time. 

What is Lag Time?


Lag time is defined as the time difference between the occurrence of precipi­

tation on a watershedand the resulting streamflow increase that takes place. Two 
measurements of lag time are being analyzed in this study for each storm. One is 
the time separation between the center of mass of rainfall and the center of mass 

of total runoff; the other is the time separation between the center of mass of 

rainfall and the center of mass of rising limb runoff. 

Lag time reflects the efficiency of basin channels and subsurface flow rates 

in the delivery of runoff to the stream channel. Analysis of any change in lag 

time after roadbuilding and logging, then, will indicate changes in the processes 

involved in storm flow through a watershed system. 

The Problem


Researchers are not agreed on the effects of logging on lag time. Numerous 
studies have shown that the use of heavy equipment i~ logging operations can cause 

, soil compaction. Also, associatedroads alter natural drainagepatternsby con­
centratin runoff and interru tin subsurface flow. As a result theseresearchers 

-1 A forestry aide at JDSF, she is evaluating the impact of timber harvesting activ­\


ities on the l~ time of Caspar Creek as a subject for her M. S. thesis in'Watershed 
Management at Humboldt State University. 
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say, less infiltration into the soil takes place after treatment than in the


undisturbed condition. In addition, the increased overland flow may be accel­

erated due to the development of waterways such as erosion rills or the removal


of channel obstructions. A shorter lag time could then result.


On the other hand, some researchers report that infiltration rates of Pacific


Northwest watersheds could be high enough that logging activity may not sufficiently

compact the soil to cause a large scale change from subsurface to surface flow.

Most of the precipitation could then continue to infiltrate and move normally toward

the stream channel. "The development of surface waterways would have less of an

impact in this case, since overland flow would not be increased over that in the


undisturbed state. Effects of the timber harvesting on lag time in this case would

be minimal.


Methods of Analysis


Data for this study, collected from 1962 to the present, consist of a con­

tinuous precipitation record from a recording raingauge near the North Fork and

South Fork weirs and hydrographs provided bywater-stage recorders at each weir.

Continuous stream discharge measurements were obtained from the hydrographs with

the application of a rating curve.


The hydrographs are being separated into individual storm events, and only

those storms with complete records for both watersheds will be used. The volume

and center of mass of quick flow runoff is being determined with a computer pro­

gram, using incremental discharge over time. The time of occurrence of this

centroid for each storm is recorded. Similarly, the volume of the rising limb to

the hydro graph peak is being determined and the time of occurrence of this centroid

recorded.


The onset and cessation of individual storm events corresponding to the

complete hydro graphs is being determined from the rain gauge charts. A storm

event is defined as the total precipitation between periods of no precipitation

for at least 24 hours. The time of occurrence of the rainfall volume centroid is

then recorded.


The centroid lag time for each event is measured as the time seParation

between the occurrences of the rainfall centroid and the quick flow runoff cen­

troid. The rising limb lag time is measured similarly, using the rising limb

centroid instead of the total quick flow centroid.


The data will be analyzed in three segments: calibration, post-road con­

struction and post-logging. The South Fork centroid lag time will be regressed

on the North Fork centroid lag time for each of the three periods. The rising

limb lag time of the two watersheds will also be regressed in this manner.

Chow's test will be used to test for significant differences in both measurements


of lag time after treatment.


To examine how any significant change occurs seasonally and chronologically

after treatment, the ratio of differences in lag time between the South Fork and


North Fork in comparison to the unlogged North Fork lag time will be plotted in

time sequence for all three periods.


If a significant change is found after treatment, selected independent

variables will be screened as predictors of the lag time ratio. These variables
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include storm sequence, antecedent precipitation, storm size, peak flow, quick

flow volume and rainfall pattern.


The results of this analysis will provide information geared towards a


better understanding of water movement through a watershed system, and will indi­

cate how the runoff process can be influenced by management activities in a north- '


coast watershed. Application of the results of studies such as this can be an

imPOrtant guide in planning for resource utilization with a minimum of adverse

impacts.


Further information regarding the Caspar Creek Cooperative Watershed Study

can be 'found in:


Krammes, J. S. and D. M. Burns. 1973. Road construction on Caspar

Creek Watersheds. . .a 10-year progress report. USDA Forest Serve

Res. Paper PSW...93.10 pp.


Rice, R. M., F. B. Tilley, and P. A. Datzman. 1979. A watershed's

response to logging and roads: South Fork of Caspar Creek, California,

1967-1976. USDA Forest Serve Res. Paper psw-146. 12 pp.


Tilley, F. B. and R. M. Rice. 1977. Caspar Creek watershed study - ­

a current status report. California Department of Forestry. State

Forest Note 66. 15 pp.


Ziemer, R. R. 1981. Storm flow response to road building and par­

tial cutting in small streams of northern California. Water Resources

Research 17(4):907-917.


HANK LAND roES THIRTY YEARS 

On his Professional Forester License, it's Henry C. Land, but to any of the

hundreds of foresters, loggers, millworkers, firefighters, inmates and others who

have worked with him, just Hank. Among these people, consensus has it that Hank's

first thirty years at JDSF have been a resounding success. And at a thirtieth

anniversary party earlier this month, not a dissenting voice was heard among the

celebrants.


Early Years 

After a three-year hitch in the Sea-Bees building air fields on Okinawa

during World War II, Hank returned to Susanville where he had lived since he was


16. He worked in a mill while attending classes at Lassen Community College. In

1950, he got his B. S. in Forest Management from the University of Idaho. But

Hank swears the real highlight of 1950 was marrying Martha Leavell, a Susanville

school teacher.


Fresh out of college, Hank's first job was as a CDF foreman in Marysville. 

In September 1952, he transferred to Fort Bragg where Hank and Martha have lived 

ever since. Since coming to the coast, they have managed to raise some seedlings 

into saw timber thems~lves, sons Peter, 26, Richard, 18 and daughter Melinda, 24.


Forester Land


Richard Land, the third and most recent graduate of Fort Bragg High, recently


recalled how his dad has come home "looking like a swamper but feeling like a million

bucks" ever since he can remember. That's because Hank is a working man, and no job


in the woods has ever been too hard or too dirty for him. He just rolls up his

sleeves and gets to work.
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When asked recently what advice he'd give to a beginning forester, Hank 

replied, "The main thing is to treat the people you're supervising the sameway 
you want to be treated. And if they have a better way of getting the job done 
that doesn't conflict with the rules, listen to them." Hank Land knows a lot 

about supervising. He has been JDSF's Chief Sales Officer for the past 24 years.

Since his first timber sale in 1954, Hank has supervised about 80 timber sales on

the State Forest, which have returned to the State roughly fifty million dollars

on an original investment of less than $1.5 million.


Changes


Hank has seen the foresters and trees come and go over the years, but the

Forest continues to improve year after year, thanks in no small part to his per­

severance and professionalism. And Hank has seen changes. When he arrived, JDSF

was a predominantly cut-over old-growth redwood forest. In those days young-growth

redwood was not even considered merchantable. Today JDSF is a predominantly healthy

young-growth forest, comfortably capable of a sustained annual yield of thirty mil­

lion board feet.


Some of the changes that have impressed Hank the most concern approaches to

logging, increased utilization standards and timber values. "There's so much less


waste these days," he says. "Logs we used to cull now get milled, and stumpage

values have gone way up, so logging is ~one much more carefully. Also, everyone 

used to use the creeks for skid trails and landings, and, of course, that's now 
illegal." . 

There is one change that hasn't occurred, and the hundreds of us who have


worked with Hank over the years are thankful for it. As he starts his thirty-first

year at JDSF, Hank Land is still Chief Sales Officer.


Miscellany


A typing error and editorial oversight in our last Newsletter resulted in the


accidental omission of Jim Lindquist's name as principal investigator and author of

the third growth redwood study reported on by Norm Henry. But to show there are no

hard feelings, Jim, who is a research forester at the USFS Redwood Sciences Lab in

Arcata, has agreed to contribute an article for our next Newsletter.


Also, Dana Cole's article on redwood sprout thinning will be published in.

October as a California Forestry Note, No. 84. Copies of this study, entitled


"Effects of Thinning on Redwood Sprout Growth," may be obtained by writing JDSF.
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